Participation of active-site carboxylates of Escherichia coli DNA polymerase I (Klenow fragment) in the formation of a prepolymerase ternary complex.
We have investigated the roles of four active-site carboxylates in the formation of a prepolymerase ternary complex of Escherichia coli DNA polymerase I (Klenow fragment), containing the template-primer and dNTP. The analysis of nine mutant enzymes with conserved and nonconserved substitutions of Asp(705), Glu(710), Asp(882), and Glu(883) clearly shows that both catalytically essential aspartates, Asp(705) and Asp(882), are required for the formation of a stable ternary complex. Of the two glutamates, only Glu(710) is required for ternary complex formation, while Glu(883) does not participate in this process. This investigation also reveals two interesting properties of the Klenow fragment with regard to enzyme-template-primer binary and enzyme-template-primer-dNTP ternary complex formation. These are (a) the significant resistance of enzyme-template-primer-dNTP ternary complexes to the addition of high salt or template-primer challenge and (b) the ability of the Klenow fragment to form ternary complexes in the presence of noncatalytic divalent cations such as Ca(2+), Co(2+), Ni(2+), and Zn(2+).